Abstract. N-heptane was used as an alternative for biomass fuels research. A simplified mechanistic model of n-heptane oxidation has been studied in this paper. The calculation results reveal the relationship between ambience temperature and components. The environmental temperature acts on the chemical reaction mechanism, thus affecting the distribution of components. High temperature contributes to the formation of CO and C 2 H 2 , while low temperature contributes to the formation of CO 2 and C 2 H 2 , and the influence of temperature on other components is not so obvious, such as C 3 H 6 and so on. The experiment of biomass fuel combustion rate has a good agreement with that from the simulation of n-heptane, so we can conclude that this simplified n-heptane reaction mechanism model is a good alternative to biomass fuel study.
Introduction
Further research on biomass fuel is a very significant subject. In general, biomass fuel extracted from soybeans or mature seeds mainly contains the following fatty acid esters: methyl oleate, methyl linoleate, methyl palmitate, methyl stearate [1] . It is hardly impossible to directly make numerical simulation on the biomass fuel droplet due to its profound components. Therefor the most common approach is to use alternative molecular formulas that match real fuel characteristics but require relatively less computational requirements to do research [2] . These alternative molecule models are usually methyl butyrate (C 5 H 10 O), Methyl fumarate (C 5 H 8 O), Ethyl propionate (C 5 H 10 O 2 ), n-heptane (C 7 H 16 ), decane (C 10 H 22 ).
After lots of scholars' research, n-heptane is well suited for biomass fuel substitution. Chevalier et al proposed a chemical mechanism consisting of 620 components and 2400 reactions to calculate the ignition delay time of n-heptane and air mixing combustion [3] . In recent years, scholars have made a thorough study on the simplification of heptane oxidation mechanism, and the results show that the appropriate simplifications for different research purposes can lead to good calculation results. Muller et al reduced a model of ignition for n-heptane (1130 reactions, 171 components) to four overall steps [4] . Two steps are used for the high temperature mechanism, and the other two for low temperature reactions. M. Bollig et al simplifies the oxidation mechanism involving 52 components and 250 elementary reactions to 10 components and 7 reaction steps [6] . They found that the calculation results of this simplified mechanism were very close to the results of the unsimplified ones when studying the products of the diffusion flame combustion.
Numerical Simulation Study
Physical Model. The droplets are fired in Two-dimensional column symmetry quasi steady state. We have the following assumptions: (1) The environment around the droplet is infinite, the stationary air and the gas are ideal gases; (2) Fuel is a one-component liquid and has no solubility in any gas; (3) There is phase equilibrium at the junction of liquid and gas, and the boundary layer on the surface of the droplet is quasi steady state and satisfies the Clausius-Clapeyron equation; (4) The pressure is uniform and constant; (5) Neglecting the mass transfer Soret effect caused by temperature difference and the Dufour effect caused by concentration difference; (6) Ignore radiation heat dissipation.
Governing Equations. The basic equations of one-dimensional spherically symmetric unsteady droplet combustion are as follows:
Pure gas and liquid parts
are respectively the air or liquid density, energy, time, velocity, enthalpy, heat flow stress tensor, thermal conduction, certain component concentration, diffusion amount of certain component, heat radiation changes, the change of certain components caused by the chemical reaction.
Gas-liquid mixed part
are respectively the liquid concentration in gas-liquid mixed parts, the mass source term of gas-liquid mixing part, the enthalpy of vaporization of liquid phase, and the effective heat transfer coefficient. The other variables are mixed partial variables, which vary with the concentration of gas and liquid.
are can be calculate by the equations from Y. Jin and B.D. Shaw's study [5] .
Reaction Mechanism. M., Bollig, et al simplified the mechanism of n-heptane oxidation into 7 chemical reactions [6] . The rate constants for each step are calculated by equations and parameters from other scholars' research [6, 7] . Figure 1 displays the schematic diagram of the experimental drop apparatus. The drop apparatus consists of a 180mmX180mmX220mm combustion chamber with 3 optical quartz access windows. Biomass fuel droplet is suspended on the stainless steel wire, which is 0.32mm diameter and bended into right angles. Experiment photos are taken through quartz window by high resolution and high speed CCD camera. The whole chamber is packaged by insulation and sealing material, prevented air exchange and keep ambience temperature constant. After the experiment beginning, a computer control a electric heating sheet start to work until the ambience temperature reaches the specified temperature. Then the droplet injector will squeeze fuel onto a stainless steel wire, and leaves quickly after droplet suspended on the wire. Computer turns on the ignition hot wire and the camera begins to take experiment pictures. The initiate droplet diameter is 1312µm, as same as that in numerical simulation. Ambience temperature are 300K, 500K and 1000K respectively. 
Experimental Apparatus

Result and Discussion.
In order to show the influence of ambient temperature on temperature field and concentration field more intuitively, we choose t=0.5s as the study moment. Initiate droplet diameter is 1312µm, and ambience temperature are 300K, 500K and 1000K respectively, as same as that in experiment.
There are 10 kinds of components involved in this paper, which are O 2 , H 2 , H 2 O, H, CO, CO 2 , C 2 H 2 , C 2 H 4 , C 3 H 6 and n-C 7 H 16 respectively. During the calculation process, the mass fraction of different components is very different. The mass fraction of O 2 and n-C 7 H 16 accounts for a great proportion, and the variation along the radial direction is also very obvious. CO, CO 2 and H 2 O are second. C 2 H 2 , C 2 H 4 and C 3 H 6 are third. The proportion of H 2 and H is very small and almost negligible. 
Summary
Due to the complexity of biomass fuel oxidation reaction mechanism, the clear-reaction-mechanism n-heptane is used in this research. To reduce the amount of computation,a 7-step mechanistic model of n-heptane oxidation has been studied in this paper. The simulation result reveal the ambience temperature has a big on the components distribution. High temperature contributes to the formation of CO and C 2 H 2 , while low temperature contributes to the formation of CO 2 and C 2 H 2 , and the influence of temperature on other components is not so obvious, such as C3H6 and so on. From comparison of experimental and calculated combustion rate, the biomass fuel experiment s fairly linear, and it's slop is approximately equal to that of simulation result. therefor we can come to a conclusion that n-heptane is a good alternative to be used in biomass fuel study. Especially the chemical reaction mechanism of n-heptane is much more obvious than that of biomass fuel. 
